Abstract Background and study aims: Biliary atresia (BA) is the most common cause of chronic cholestasis in infants. The most important objective in such cases is to distinguish obstructive cholestasis from non-obstructive causes. Aim of the study: To evaluate the hepatic histopathology for the presence of features that correlate best with the diagnosis of BA. Patients and methods: We retrospectively study the data of 81 infants who presented with neonatal cholestatic syndrome (NCS) (58 diagnosed as BA and 23 as not BA). We evaluated 6 histopathological parameters including ductular proliferation, bile plugs, intracellular bile pigments, giant cells transformation, Portal cellular infiltration and fibrosis. Results: The study showed that ductular proliferation, bile plugs and intracellular bile pigments emerged as the best indicators of BA while multinucleate giant cells transformation and portal cellular infiltration were seen in NH. Conclusion: In developing countries, we therefore recommend doing prelaparotomy liver biopsy for all suspected cases of BA to decrease the frequency of negative laparotomy to achieve cost benefit with reduced morbidity.
Introduction
Biliary atresia (BA) is the most common cause of chronic cholestasis in infants and children and occurs in 5-32 per 100,000 live births. Kasai portoenterostomy is recommended as the primary initial therapy for extrahepatic BA; however, 67% of these patients will develop chronic liver disease, and almost all will require liver transplantation (LT) before reaching adulthood. Vascular complications remain the major complications of living donor liver transplantation (LDLT) especially in the pediatric age group. Cirrhosis secondary to BA is often associated with a narrowed portal vein (PV). 2 The differential diagnosis of BA includes other disorders of NC like neonatal hepatitis (NH), paucity of interlobular bile ducts (PILBD), progressive familial intrahepatic cholestasis (PFIC) and various metabolic diseases like galactosemia and a-1 antitrypsin deficiency. 5 The most important objective in such cases is to distinguish obstructive cholestasis from non-obstructive causes. The diagnosis of BA, particularly distinguishing it from other causes of liver injury in the neonatal period, is challenging as there is a high degree of overlap in clinical, biochemical, imaging, and histological characteristics of BA and other causes of NC. There is an increased need of early and correct diagnosis of BA because timely surgical portoenterostomy is necessary for improved biliary drainage. Surgery therefore in BA must be performed at an earliest opportunity preferably within the first 8 weeks of life without loss of time. 8 What investigations can distinguish BA from other non-BA conditions has been a matter of debate. Hepatobiliary radioisotopic scans (hepatobiliary iminodiacetic acid) have been widely used for this purpose. However, Hepatobiliary Imino Diacetic Acid (HIDA) scan is time-consuming as the priming of the patient with ursodeoxycholic acid or phenobarbitone is required and most importantly only the excretion of radioisotope in the duodenum rules out BA. Thus non-excretion of the radioisotope neither confirms nor rules out the diagnosis of BA. More and more pediatric hepatology centers the world over now use other alternative protocols of looking at stool color and prelaparotomy liver biopsy as the tools for diagnosing BA. In developing countries particularly in central Asia there is a considerable problem of (i) late referral of NC cases (average of 3-4 months) and (ii) performing surgery without prelaparotomy liver biopsy that contributes to high proportion rates of negative laparotomy. 10 
Patients and methods
Consecutive 81 (58 diagnosed as BA and 23 as not BA), infants who presented with NCS were retrospectively included in this study. Cholestasis was defined as conjugated bilirubin more than 20% of the total bilirubin when the total bilirubin is 85 lmol/L or more. All babies were admitted to the Pediatric ward of our hospital (National Liver Institute hospitalMenoufiya University -Egypt) for management. The clinical details including perinatal history were recorded in a predesigned form.
Stools were observed by one of the authors for three consecutive days to decide whether they were pigmented or clay colored stools. We did an abdominal ultrasonography (USG) after 4 h of fasting and repeated it after a feed. The absence of gallbladder after fasting and lack of contraction after a meal were taken as suggestive of BA, also a search for the TC sign was done. Liver function tests, testing the urine for reducing substances, CBC, TORCH screen, hepatitis viral markers especially for HBV, bone X-Ray, and Echocardiogram if there is abnormality in cardiac auscultation were performed. Tubal duodenal aspirate by upper GI endoscopy was done.
After ensuring normal coagulation parameters and platelet counts, percutaneous liver biopsy was done with a true-cut liver biopsy needle under midazolam sedation. One liver pathologist interpreted the liver biopsy, who was not aware of the clinical diagnosis. We took the per-operative cholangiogram as the gold standard in diagnosing BA.
We collected, coded and processed data by statistical software (SPSS) under windows 2007 and the following statistical tests were applied.
Statistical analysis
Categorical variables are presented as absolute counts. Univariate analysis which was used to identify associations between each of the variables recorded and Chi-square test or 2 · 2 Fisher's exact test was used to compare the categorical data (presence or absence of an underlying condition). A P value of less than 0.05 was considered statistically significant. All statistical analyses were performed using the SPSS (statistical package for the social science software) statistical package version 11 on an IBM compatible computer.
Chi-square test (v 2 ): for comparison between two groups as regards qualitative data:
where: O = observed value; E = expected value.
Results
Fifty-eight infants with documented biliary atresia, were selected to study the histopathological features of BA, the mean age was 68 ± 23 days, 24 males and 34 females, BMI was 4.4 ± 1, mean head circumference was 37.9 ± 2.1 cm, mean arm circumference was 10.5 ± 1.4 cm, mean liver span was 7.7 ± 1.1 cm., spleen span 4 ± 3.1 cm The frequency of various histological parameters evaluated in BA (Tables 1) and NH is shown in the following tables.
Semi-quantitative evaluation of histological parameters like moderate to severe ductular proliferation, prominent bile plugs, marked portal fibrosis, which (Table 2) are strong pointers can distinguish BA and NH.
Of the six histological features, ductular proliferation (P < 0.01), bile plugs and intracellular bile pigments (P < 0.01), emerged as the best indicators of BA in statistical analysis. Portal cellular infiltration was significantly (Table 3) more common in NH (P > 0.05). Thus among all the histological parameters analyzed, ductular proliferation and Intracellular bile pigments were the most important in distinguishing BA from other disorders causing NC.
Discussion
Several disorders need to be considered in the differential diagnosis of NC. These disorders account for approximately 30% of all liver diseases encountered in tertiary pediatric healthcare centers. Careful clinical, biochemical, and radiological evaluations can help exclude few known causes including infections, certain metabolic diseases, and anatomic anomalies, but these conditions are uncommon. The differential diagnosis therefore usually focuses on BA and NH, which together comprise over 80% of all cases of NC.
The North American Society for Pediatric Gastroenterology, Hepatology and Nutrition guideline recommends that a percutaneous liver biopsy is to be performed in most infants with undiagnosed cholestasis. If the results are equivocal and biopsy was performed when the infant was <6 weeks of age, a repeat biopsy may be necessary. 7 Accuracy of percutaneous liver biopsy was reported in the range of 60-95%. 9 Such a variability may be attributed to the fact that there are no strict histopathological criteria to diagnose BA. 1 All our BA cases showed ductular proliferation while three cases of NH also showed a similar degree of ductular proliferation. This finding may in difference with Archana Rastogi et al., 2008 who found that in five of his BA cases there was only mild ductular proliferation while seven cases of NH also showed a similar degree of ductular proliferation, this difference may be dependent on the time of liver biopsy.
Bile plugs were seen in 96.6% of BA compared with 39.1% in the NH group. This finding may in difference with Archana Rastogi et al., 2008 who found that Prominent ductular bile plugs were seen in 57% of BA compared with none in the NH group.
More than 50% of the BA cases showed moderate to marked portal fibrosis, 37.9% showed portal expansion, In our study, multinucleated giant hepatocytes were more frequent in NH (78.3%) in comparison with BA (24.1%). 4, 6 have also observed that there is a more extensive parenchymal giant cell transformation in NH, giant cells are large, more hydropic or ballooned, and often show degenerative features and extensive lobular disease is more characteristic of NH.
Conclusion
Ductular proliferation, bile plugs and intracellular bile pigments emerged as the best indicators of BA while multinucleate giant cells transformation and portal cellular infiltration were seen in NH. In developing countries, we therefore recommend doing prelaparotomy liver biopsy for all suspected cases of BA to decrease the frequency of negative laparotomy to achieve cost benefit with reduced morbidity. 
